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I n o r g a n i c  C h e m i s t r y .  

Preparation of Distilled Water free from Ammonia. By J. 
S. THOMSON (Chew,. hTews, 40, 18).-The following modification of the 
distilling apparatus commonly found in laboratories a t  once provides a 
simple means of securing a practically unlimited supply of water free 
from ammonia, and at the same time requires little or  no attention. 
The tube which conducts the vapour from the still or boiler, in place 
of being connected directly with the worm, is made to enter a t  the 
bottom of a large iron drum, while the top of the drum is connected 
with the worm-pipe in the ordinary msnner. The drum, which is 
freely exposed to the air, condenses a portion of the aqueous vnpour. 
a,nd the condensed water falling to the bottom, is kept in a state o€ 
ebullition by the free steam blowing into it. Now, if this condensed 
water be drawn off by a suitable tap, it will be found to  be perfectly 
free from ammonia, while the ordinary distilled water a t  the worm end 
contains abundance of ammonia. D. B. 

Electrolysis of Hydrogen Peroxide. By E. SCHONE (Liebig’s 
Anizalen,, 197, 137-168) .--This paper, the author’s sixth communica- 
tion relating to his researches on hydrogen peroxide, describes the 
results obtained by submitting solutions of that substance to electro- 
lysis. Different statements of the effect of electrolysis on aqueous 
solutions of hydrogen peroxide have been put forth by different 
chemists, and the author shows that the rea,ctions may possibly occur 
in various ways, among which he enumerates the following :- 

1. 

2. 

3. 
4. 
5 .  
6. 

Water only- 

Peroxide only- 

Do. do. 
Do. do. 

HzO = H2 + 0 

H202 = H2 + 02 

DO. H202 = H20 + 0 
Do. ao. 

H2 + H202 = 2H20 

None 

Do. 
None 
None 

H, + H202 = 2H20 
None 
None 

Kone 
0 2  + 2H202 =2Hz0 +202 

0 + H202=H20 + 0 2  

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
79

. D
ow

nl
oa

de
d 

on
 2

9/
10

/2
01

4 
22

:2
9:

32
. 

View Article Online / Journal Homepage / Table of Contents for this issue

http://dx.doi.org/10.1039/ca8793600878
http://pubs.rsc.org/en/journals/journal/CA
http://pubs.rsc.org/en/journals/journal/CA?issueid=CA1879_36_0


INORGANIC CHEMISTRY, 879 

The table shows that the proportions of the gases collected a t  each 
pole, compared with the gases which would be collected in a voltameter 
inclnded in the same circuit, and with the quantities of undecom- 
posed hydrogen peroxide contained in the liquid round each electrode, 
would, taken collectively, differ in each case. The author's experi- 
ments were directed to the accurate measurement of the quantities 
concerned. He found that the resnlts were influenced by the strength 
of the solution, the quantity of acid used to acidulate it, and the 
strength of the cnrrent. But under conditions as to these particulars 
comprised within tolerably wide limits, he obtained results agreeing 
throughout wit,h Case 1 of the preceding table. Hence his conclusion, 
that hydrogen peroxide is not an  electrolyte, and that in its (acidulated) 
solution, it is the water alone (or rather the acid) which is electro- 
lysed, the decomposition of the peroxide being a secondary action, 
effected by the hydrogen and oxjgen in the nascent state as they are 
liberated from the water. R. R. 

Dissociation of Ammonium Sulphide. By R. ENGEL and Mor- 
'I'ESSIER (Cmnpt. rend., 88, 1291--1203).-Bineau (Ann,. Chiin. Phys., 
70, 76) stated that ammonium sulphide exists only a t  very low tempe- 
ratures. I n  1869, Deville and Troost gave the density of this com- 
pound as 1.26 (air = 1).  Horstmann, in 1863, concluded, from the 
results of the determinations of the density of mixtures of' hydrogen 
sulphide and ammonia, that these two gases do not combine a t  tempe- 
ratures between 56.4" and 85.9". The authors find (1) that 2 vols. 
of ammonia and 1 vol. of hydrogen sulphide combine a t  ordinary 
temperatures to form ammonium sulphydrate, 1 vol. of ammonia re- 
maining uncombined ; (2) the product dissociates very rapidly with 
elevation of temperature, and a t  45" the dissociation is complete. 
The gases recombine on cooling. C. H. B. 

Dissociation of Ammonium Hydrosulphide. By R. ENGEL 
and A. MOITESSIER (CoTnpt. re?tcl., 88, 1353--1354).-A bell-jar was 
filled, over mercury, with equal volumes of ammonia gas and sul- 
phuretted hydrogen and maintained a t  50". On the introduction of a 
piece of charcoal previously ignited, absorption of the mixed gases took 
place, and the volume of the gases diminished by three-fourths. The 
charcoal was then withdrawn, placed in a vacuous bell-jar over mercury, 
and warmed, when the absorbed gases were expelled. On cooling, 
crystals formed on the side of the jar, and on introducing a piece of 
pumice-stone saturated with sulphuric acid, the residual gas was 
entirely absorbed, showing it to be ammonia. I n  the case of the gas 
remaining in the original jar, after the withdrawal of the charcoal, no 
absorption occurred, showing the absence of ammonia gas. 

If combination had taken place on mixing the gases at 50°, con- 
densation would have taken place, but no such effect was noticed, and, 
moreover, the gases would have been absorbed by the charcoal in equal 
volumes, and when again expelled by heat would not have contained 
excess of ammonia. The formation of crystals on the sides of the jars 
shows that combination takes place on cooling. 

30'2 
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It is therefore evident that  a t  50" ammonium hydrosulphide does 
On cooling, however, the gases reunite, not) exist, but is dissociated. 

forming the original compound. L. T. 0's. 
Dissociation of Ammonium Hydrosulphide. By ISAMBERT 

(Compt. rend., 89, 96-97).-1n reply to the above, the author claims 
priority (~47L71, .  de I 'Ecole  Xornznl Szcpiriczcrc, 5, 153), and states t'hat the 
results of Engel and Moitessier only show that charcoal absorbs am- 
monia gas rnoi-e readily than ammonium hydrosulphide. 

L. T. 0's. 
Dissociation of Ammonium Hydrosulphide. By R. ENGE r, 

and A. MOITESSIER (Compt. r e d ,  89, 237).-This is a reply to the 
objections raised by Isambert (Comnpt. rend., 89, 96) against the 
author's proofs of the dissociation of ammonia hydrosulphide at  
moderate temperatures. They find, in addition to the proofs already 
given (Compt.  rend., 88, 1353), that when a few drops of water are 
introduced into a mixture of equal volumes of hydrogen sulphide and 
ammonia a t  a low temperature, the gas is absorbed as a whole; if ,  
however, the gaseous mixture and the water be previously heated to 
50", the ammonia alone is dissolved. 

Basic Hydrosulphides of Ammonia. By L. TRoosrr (Compt. 
rerid., 88, 1267) .-Several of these compounds have been prepared. 
One crystallises a t  0" in forms apparently belonging to the ort,horhom- 
bic system. These crystals exert a strong action on polarised light. 
A second solidifies a t  -8", but may remain in a superfused condition 
t o  -225". The author promises 
details concerning the properties and dissociation tensions of these 
compounds. C. H. B. 

Density of the Vapour of Ammonium Dihydrosulphide. By 
H. ST.  CLAIRE-D EVILLE (Cou7pt. rend., 88, 1239-1240) .-The details 
of a detcrmination referred to by Engel and Moitessier (;bid., 88, 
1201-1203) are given. The author states that he has not succeeded 
in  again preparing the neutra'l hydrosulphide used in this experiment. 
The density of the dihydrosulphide is 0.88 (air = 1). 

C. H. B. 

The third does not solidify at -55". 

C. H. B. 

Action of Aqueous Vapour on Carbonic Oxide in presence 
of Red-hot Platinum. By J. COQUTLTJON (Compt. reid., 88, 1204). 
-A sample of gas from a Siemens gas generator had the composition 
COz,  5.00; CO, 29.75 ; H, 7.66; N, 57-59. After removal of the 
carbonic anhydride the gns occupied 95 vols. When it was saturated 
with aqueous vapour, and passed repeatedly over a red-hot spiral of 
platinum, the volume increased t o  99. After treatment with potash, the 
gas occupied the original volume, 95. This process was repeated 
several times. The increase in volume was not constant, but depended 
on the duration of the experiment and the temperature of the plati- 
num. The residual gas, after treatment with potash, always occupied 
95 volumes. Analysis showed that this residnal gas contained only a 
Rmall quantity of carbonic oxide, the remainder being replaced by an 
equal volume of hydrogen. Under the influence of the red-hot 
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platinum, carbonic oxide and aqueous vapour give carbonic anhydride 
aid free hydrogen. 100 volumes of pure carbonic oxide, saturated 
with aqueous vapour, were increased to 130 vols. : hence a state of 
equilibrium was reached when the gas had the composition CO,, 30; 
H, 30 ; CO, 70 ; = 130. These experiments explain the fact, that in 
a Siemens gas generator, the carbonic anhydride is never entirely con- 
verted into monoxide. C .  H. B. 

Ammonium Nitrite and the Bye-products obtained in the 
Ozonisation of Air by Moist Phosphorus. By A. R. LEEUS 
(Chew. ATez(is, 40, 70--74).-Sterry Hunt, as long ago as 1848, threw 
out the suggestion that the nitrogen of the atmosphere is really com- 
posed of two equivalents (atoms) of the element, sustaiiiing towards 
each other the same relations as the two equivalents (atoms) in nitrous 
oxide. Schaeffer appears to have arrived at  a similar conclusion con- 
cerning the dual nature of nitrogen, and holds Hunt's view, that it is 
the nitryl of ammonium nitrite, and capable of forming this body b7 
assuming again the elements of water. In  1862 Schiinbein published 
an extensive series of experiments on the generation of ammonium 
nitrite from water and atmospheric air under the influence of heat. 
In  none of these experiments, however, was the precaution apparently 
taken to use air which had been purified from its pre-existing ammo- 
niacal and nitrous compounds. I n  repeating these experiments Carius 
employed most elaborate precautions, using only air and water which 
had been most carefully purified. The water was evaporated both 
with a rapid and with a slow change of atmosphere, a t  various tem- 
peratures, from the ordinary temperature of the air to loo", both alone 
and after addition of baryta, the latter being devoid of nitrogen com- 
pounds, in contact with platinum spirals, and diffused over a great 
surface of purified cotton-wool, but in no case was ammonium nitrite 
formed. I n  such experiments therefore it is of the highest importance 
to exclude the possibility of' the formation of amnioniuni nitrite and 
nitrous compounds from any extraiieous sources. I n  cases of rapid 
oxidation, like the combustion of hydrocarbons, fats, phosphorus and 
other bodies in  the air, if it be true that ammonium nitrite is formed, 
irrespective of any nitrogen compounds pre-existing in the atmosphere, 
the origin of this ammonium nitrite is to be looked for in other causes 
than the conjunction of atmospheric air and water-vapour under the 
influence of heat. The same remark applies if any ammonium nitrite 
is formed by the slow oxidation of phosphorus in contact with air and 
water. 

Quite independently of the work done by other observers, an ex- 
tended series of experiments was instituted by the author upon the 
phenomena which accompanied the ozonisation of air by means of 
phosphorus. In  the earlier trials, attention was limited to the ques- 
tion whether oxidised compounds of nitrogen were produced or  not. 
Subsequently, the research was made to include all other bye-products. 
It was deemed important to purify and measure the air used and the 
ozone formed, to determine the amount of phosphorus consumed and 
of phosphoric and phosphorous acids produced, and in case they were 
really present and it were possible to estimate them, the amounts of 
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nitrogen compounds, of hydrogen peroxide and ozone, remaining in 
solution i n  the jar- and wash-waters. 

The phosphorus ozonator described in the Journal of the American 
Chemical Society, vol. i, p. 8, was employed througliout the whole 
course of this investigation. The most important result which the 
author zppears to have arrived a t  is that the chief bye-product of the 
ozonisation of moist air by phosphorus is not phosphorous acid but 
phosphoric acid. It is generally stated that the former of these two 
substances is the one principally formed under these circumstances. 
This may be true in the sense that the phosphorous acid is first formed 
and that it is gradually transformed into phosphoric acid under the 
influence of nascent ozone. The author could not determine this point 
very readily in the course of these experiments. It is certainly an  
error to ascribe, as is done in various text-books, the dense white 
fumes seen in the ozonising chambers to ammonium nitrite-they are 
chiefly due to phosphoric anhydride. 

The author's experiments do not permit him to say that no ammo- 
nium nitrite was formed during any period of the ozonisntion ; they 
prove merely that no ammonium nitrite could be detected a t  its close. 
I f  therefore this body were produced, it must have become oxidised to 
ammonium nitrate. 

As to the cause of the formation of ozone itself under these circum- 
stances, it may be conjectured, withLamont and others, that i t  is con- 
nected with the uneven quant'ivalence of the elements taking part in 
the reaction, which may be represented by the equation P, + O,, = 
P,O, + P20, + 2 0 3 .  If this be true, we should anticipate the develop- 
ment of ozone whenever oxidation of a perissad occurred at. tempera- 
turcs compatible with the stability of the ozone molecule. I n  enter- 
ing into new combinations, the oxygen molecules must undergo tem- 
porary resolution into their constituent atoms. These, while in the 
course of taking up new positions in other combinations, and animated 
by their atomic energy or energy of the nascent state, may either 
oxidise the oxygen molecule, or  the nitrogen, or the molecule of water. 
In the first case, ozone would be produced ; in the sekond, regarding 
water as the basic body and NNO as the nitryl, there might be formed, 
as Hunt has indicated, ammonium nitrate; in the third, hydrogen 
peroxide. D. B, 

Nitrogen Iodide. By J. W. MALLET (Chew,. News, 39, 257).-The 
formula assigned to the highly explosive black substance formed by 
the addition of iodine to ammonia by various investigators are very 
different. Colin aDd Gay-Lussac ascribed to the formula NI,, whilst 
six other eminent chemists stated that it contained hydrogen in dif- 
ferent amounts, g iv ing  the following formulae, NH12, NHJ, NH,NI,, 

The author states that these erroneous formule have been given 
owing to want of sufficient attention to the unstable nature of the 
compound. The powder decomposes during drying a t  ordinary tem- 
peratures and in contact with water, nitrogen and iodine being liberated 
and 10, and hydriodic acids or ammonium salts formed. 

The author prepared his compound by dissolving iodine in alcohol 

NH34NIS. 
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and precipitating with water to get it into a fine state of division ; this 
was then triturated in a mortar with the strongest aqueous ammonia 
a t  0" C., the supernatant liquor poured off, and the black powder 
washed several times with the strongest aqueous ammonia ; it was then 
washed first with alcohol of 95 per cent., then with absolute alcohol, 
and lastly with anhydrous ether, the temperature being kept a t  0"; 
the powder was then transferred to a filter, and the remainder of the 
ether evaporated in a current of cold air. The product thus prepared 
was explosive in the highest degree, and i n  two instances it exploded 
under water with great violence. 

The relative quantities of nitrogen and iodine contained in the sub- 
stance were ascertained by decomposing an  unweiglied quantity of it 
by a moderately strong solution of sodium sulphite neutralised by 
dilute soda-ley and determining in equal volumes of the liquid the 
nitrogen as ammonia by mixing with excess of soda and boiling into it 
standard solution of sulphuric acid and the iodine as silver iodide. 

A.  The composition of the prodiict prepared as above mentioned 
was thus found to agree with the formula NI,. 

13. Another product was prepared as above, with the exception how- 
ever that a weaker ammonia solution was used and the temperature 
was not attended to. I ts  composition agreed with the formula as 
an average of the results obtained of 2.54 atoms of iodine to 1 of 
nitrogen. 

0. Another sample, washed with water until free from ammonia and 
then left under water for two or  three days and dried after washing 
with alcohol and ether as above described, gave an  average of 2.09 
atoms of iodine for each atom of nitrogen. 

From these results the author proves that the nitrogen iodide, NI,, 
can be obtained free from hydrogen, and goes on to show how, as- 
suming the mixtures produced by the methods B and C to be definite 
compounds, they might be made to agree with the forrnuh given to 
these products by other chemists. 

Prom the American Chemical Journal. W. T. 

Phosphorus Sulphides. By G. RAMWE (Deut. Chem. Ges. Ber., 
12, 1350--1351).-The liquid sulphides of phosphorus are decom- 
posed on distillation with water. By the action of water at 150" on 
the sulphide P3S6, phosphorous, phosphoric, and hydrosulphuric acids 
are formed. The compound P4S3 can be obtained by heating a mix- 
ture of sulphur and red phosphorus in a tube at 260", or by heating 
P,S, with common phosphorus in a current of carbonic anhydride at, 
320". This substance is freely soluble in carbon bisulphide. On 
evaporating the solution, pale yellow prisms (m. p. 166") are deposited. 

w. c. w. 
Chemical Constitution of the Amalgams of the Alkali 

Metals. By BERTHELOT (Compt. rend. ,  88, 1385-1340) .-In ex- 
amining the chemical constitution of the liquid and solid amalgams of 
the alkali metals, the author treats them with dilute hydrochloric acid 
and measures the heat disengaged by the reactions, and also analyses 
the solution to determine definitely the quantity of alkali metals pre- 
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sent. From the results obtained, he deduces the heat of formation of 
the different bodies. 

For  one equivalent of potassium, the heat of formation first increases 
with a corresponding decrease in the number of mercury molecules 
until a maximum is reached, when it begins to decrease. The 
maximum heat of formation, 34.2, corresponds with a crystdline 
amalgam containing 1.6 per cent. potassium, and having the formula 
Hg24K. The number of mercury molecules being so large renders it 
probable that i t  plays a part analogous to that of water in the saline 
hydrates. The liquid amalgams may be considered as solutions of the 
preceding body in mercury. No other crystalline amalgam has yet 
been obtained, but the heats of formation show the existence of several 
other compounds of such a nature. 

The heats of formation of the sodium-amalgam follow a similar 
order to those of potassium, that containing about 2 per cent. of 
sodium possessing the highest, 21.1, which correspond with the 
formula Hg12Na. The existence of other compounds can be shown, 
but not their composition. 

The heat of oxidation of the amalgams rich in potassium, exceeds 
that of those rich in sodium, as do also the heats of formation. Thus 
tbe difference is +8.6 fcr Hg12K compared with Hg,,Na, and for 
Hgr4K compared with Hg12Na + 12.6, whilst the heat of oxidation of 
potassium only exceeds that of sodium by +4.7. Therefore under 
similar conditions, the heat of oxidation of potassium can be reduced 
to + 48 cal. and that of sodium to  + 5 6  cal., that is to say, the rela- 
tive afinities of the free alkali-metals for oxygen are inverted in this 
amalgam. This explains the apparent anomaly observed by Kraut and 
Popp, tha t  sodium displaces the potassium in solution of potash when 
it is treated with sodium amalgam, the final result being the forma- 
tion of the crystalline amalgam, Hg4K. L. T. 07s. 

Zinc and Cadmium Arsenates. By W. DEMEL (Deut. Cheni. 
Ges. Ber., 12, 1279--1282).-An aqueous solution of arsenic acid dis- 
solves zinc oxide, and on concentrating the solution a salt separates 
out in leaflets ; the mother-liquors yield a further quantity in needle- 
shaped crystals, and the residual solution on addition of alcohol gives 
a white precipitate of the same salt. The salt washed with ether and 
dried over sulphuric acid gave analytical results corresponding with 
the formula 2Zn0.As20,.H20 + 2H&, or OH.As03Zn f H,O. 

This salt, by treatment with water, forms another crystalline body 
having the composition 10Zn0.4As205.10H,0. Both these arsenates 
dissolve easily in hydrochloric acid, and the solution so ObtiJined gives 
a white precipitate when treated with an  alkali. The precipitate is 
zinc arsenate, 3Zn0.As203 + 3H,O, also obtained by treating zinc sul- 
phate with sodic arsenate (Salkowski, J. pr .  Clmn., 104,162). 

By using cadmium carbonate, analogous salts were obtained ; first, 
acid cadmium arsenate, 2Cd0.As,05.H20 + 2H20, crystallising in  
shining needles ; secondly, the salt 10Cd0.4As,0510H20, as a white 
crjstalline compound ; and finally, cadmium arsenate, GCd0.2 hs,O,. + 
3H20, as a white voluminous precipitate. P. P. B. 
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A Compound of Alumina with Carbonic Acid. By URRAJX 
and RENOUL (Compt. re?zd., 88, 1133--1135).-When a salt of a h -  
minium is precipitated by sodium carbonate, the precipitate is gela- 
tinous and transparent if the solutions have been mixed a t  the boiling 
temperature ; but if they are mixed a t  ordinary temperatures the pre- 
cipitate is opaque, and when dried it is pulverulent and perfectlg 
white. The former becomes hard and horny-looking by drying, and 
dissolves in acid only slowly and without disengagement of gas. The 
latter, on the contrary, dissolves immediately and with an abundant 
disengagement of carbonic acid gas. This gas is not due to the com- 
pound of soda, aluminium, and carbonic acid already known, nor to 
adhering sodium carbonate. The precipitate, after having been dried 
over sulphuric acid, had the percentage composition : alumina, 52 ; 
carbonic acid, 11 ; water, 37 ; which nearly corresponds with- 

that of a hydrated sub-carbonate. This compound is decomposed by 
heat, beginning t o  lose its carbonic acid at 30", and parting with it 
completely after exposure for Bome time to a, temperature of 100". 

C0,.2A1,03.8H,O, 

R. R, 
Ultramarine. By A. RIWXE (Deut. Chem. Ges. Bey . ,  12, 1323- 

1326) .-In the preparation of ultramarine, the product obtained from 
the same mixture of ingredients may vary in colour from green to deep 
blue. 

If the different samples are washed with water, and the amount of 
sodium sulphate determined in the liquid, it  will be found that the 
sodium sulphate increases with the intensihy of the blue : e.g., from 
green ultramarine, 2-41 per cent, Na,S04, and from blue ultramarine, 
6-87 per cent. Na,SO, were obtained. 

The amount of sulphuretted hydrogen evolved when the ultramarine 
is treated with an wid is less for blue than for green ultramarine, e.y., 
green = 1.96, blue 0.22 per cent. S. Since ultramarine contains 
sodium thiosulphate and sulphite, these numbers do not prove that the 
blue ultramarine contains but a very small quantity of sodium sulphide ; 
they merely indicate that the sulphuretted hydrogen evolved from the 
decomposition of the sodium sulphide is almost completely destroyed 
by the sulphurous anhydride which is liberated from the sulphur 0x7- 
acids. 

The author regards ultramarine a B  a sodium-aluminicim silicate in 
which varying quantities of sodium sulphide axad the sodium salts of 

By E. W. BECHNER (Din& 
polpt. J., 231, 466).-1n the production of ultramarine in muffle fur- 
naces, red and yellow ultramarine colours are often produced. These 
the author says are due both to a suppressed formation of the ultra- 
marine on the one hand, and to over-heating on the other. 

On analysis of the red in comparison with the blue, it will be seen 
that the former contains a smaller proportion of sodium and a larger 
proportion of alumina residuum than the latter. In the case of the 
red, the heat does not seem to hawe been suficient to  flux the alumina 
completely. 

sulphur oxy-acids are dissolved. w. c. w. 
Red and Yellow Ultramarine. 
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--- 
SiOp ................ 
Alumina residuum.. .. 
s .................. 
Na ................ 
A 1 2 0 3  .............. 

Blue. Red. 

39 '12 37.81 
6 -92 9 .01 

11 '67 10 -89 
14 '31 12 -68 
23-76 24 *a2 

Reckoned to the 100 parts 

Blue. I Red. 

of Also,. 

164 -6 
29 '1 
49.1 
60 '2 

100 '0 
-~ 

14 *70 

152 '3 
36.3 
43.8 
51 -1 

100 .o 
-____. 

33 *23 

The red and yellow colours are produced most beautifully on over- 
heating, but strange to say, only as a moderately strong blush where 
the heat must necessarily have been greatest. 

It is well known that when the temperature rises very high in 
ultramarine furnaces, sulphuric anhydride is liberated, and thinking 
this might be the cause of the change in the blue colour, the author 
made an experiment by taking ready prepared ultramarine, heating i t  
to a temperature of 330" to 400°, and passing over it sulphuric anhy- 
dride vapours. The colour of the ultramarine changed first to violet 
then to  red, and lastly to yellow. 

He further experimented by passing chlorine at 410" over com- 
pletely formed ultramarine, and found that it changed rapidly to 
violet, red, and lastly to a beautiful lemon-yellow colour. When the 
chlorine was passing he observed a dense white vapour which came off 
into the receiver which contained water ; these fumes he assumed to be 
sulphuric anhydride, resulting from the action of the chlorine on the 
mass, but on testing the water in the receiver, he found it to be free 
from sulphuric acid. 

The red and yellow ultramarine so formed were found to contain 
chlorine, but no salt of sulphuric acid. 

As it was possible that the presence of chlorine prevented the sul- 
phuric anhydride from being absorbed, strong potash solution was 
substituted for it, and the presence of sulphuric acid could then be 
detected in  the potash solution. He attributes the change in colour 
to the direct action of the sulphuric anhydride brought about by the 
indirect action of the chlorine. 

To study this action further, chlorine was passed over sodium sul- 
phate, heated in the same way as the ultramarine, but no sulphuric 
anhydride was evolved, from which it would appear that the sulphur 
played an iniportant part in the action. 

Leltner, of Nurnberg (ibicl., 230, SOO), obtained a patent for the 
manufacture of red ultramarine by passing chlorine gas and steam 
over ultramarine blue at  a high temperature, and he designates his 
product a hydroxylated ultramarine, but as the author has produced 
the red without the use of steam, he considers Leltner's appellation to 
have been given on an  erroneous basis. 

The author further states that on analysis the blue was found to 
contain more sodium than the red, and the red more than the yellow, 
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and he has actually succeeded in producing red and yellow ultra- 
marines by employing a smaller quantity of sodium in the ultramarine 
mixture. 

The author considers that none of the ultramarine colours except 
the blue can have any practical value. W. T. 

Peculiarity of an Experiment of Gay-Lussac and Thenard. 
By H. DEBHAF (Compt. T e d . ,  88, 1340-1342).-Gay-Lussac and 
Thenard in their researches on the alkali-metals, pointed out that, 
when the vnpour of caustic soda or potash is passed over red hot 
metallic iron, the oxygen set free by the reduction unites with the 
iron contained in the part of the tube without the furnace, whilst the 
iron directly heated is not attacked. The explanation is seen from 
t8he researches of Deville (&id., 70, 1165-1201, and 71, 3), in which 
he points out that if a mass of partially oxidised iron be unequally 
heated in an atmosphere containing more or less hydrogen, the oxygen 
is expelled from the hottest portion and unites with the cooler. This 
is borne out by the author's experiments. A. boat containing magnetic 
oxide of iron is placed in a tube with another boat containing some 
metallic iron reduced by hydrogen, the ends of which touch. The 
first of these is heated directly in a furnace, whilst the other receives 
heat by conduction from the furnace. The hydrogen retained by the 
reduced iron is expelled, the oxide is reduced, and the metal in the 
end of the boat farthest from the source of heat is oxidised. 

L. T. 0's. 
Iron Reduced by Hydrogen. By H. MOISSAN (Conyt .  Tend., 89, 

1i6).-The author finds that many samples of the reduced iron used 
in pharmacy are mixtures of metallic iron with protoxide and mag- 
netic oxide, which impart a black colour. They also contain sulphur 
and, in some cases, small quantities of arsenic, copper, silica, and 
soluble salts. I n  order to  obtain a good product, the current of 
hydrogen should be somewhat rapid, and perfectly dry, tlie tempera- 
ture uniform, and the passage of the gas should be continued for  a 
considerable length of time. C. H. B. 

A New Double Salt of Chromic Acid, K2Cr0,.Fe,(Cr0,),.4H20. 
By C. HENGSEN (Deut. Cl~enz. Ges. Ber., 12, 1300--1303).-1f the pre- 
cipitate, prodaced when concentrated solutions of potassium chromate 
and ferric chloride are mixed, is dissolved in  hydrochloric acid, the 
acid solution will slowly deposit a dark red leafy crystalline mass. 
The substance is rapidly washed with cold water, or with alcohol and 
ether. It decomposes when left in contact with water for  any length 
of time. w. c. w. 

Solution of Carbonic Oxide in an Acid Solution of Cuprous 
Chloride. By H. HAMMERL (Conzpt. r e d , ,  89, 97--98).-An acid 
solution of cuprons chloride containing Cu2C12 14.015 per cent. HCI 
18.64 per cent., and H20 67.345 per cent., dissolves 20 times its 
volume of carbonic oxide before the crystalline compound discovered 
by Berthelot begins to be formed. This solution has the sp. gr. 0.642 
at 16", and the heat evolved in the solution of 1 mol. = 2 grams of the 
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gas is + 11.37 cal. ; the heat evolved by the solution of carbonic anhy- 
dride (44 grams) in water, is 5.6 cal., or about one-half. The crys- 
talline compound has the composition Cu2C12.C0.2H20, and its heat of 
formation is ascertained by determining the total heat evolved by the 
solution of the carbonic oxide, and the formation of the compound ; 
this is 14.82. The difference between this number, 14-82, and the 
heat evolved by the solution of the gas gives 14-89 - 11.37 = 3.45, 
the heat of formation of CuzC12.00.2H20. L. T. 0's. 

Grey Modification of Tin. By A. SCHERTEL (J.  pr .  Chem. [?I, 
19, 322--.326).-A box containing rings and metals was recently dis- 
covered in a niche i n  Freiberg Cathedral, where it must have lain for 
three or  four hundred years. One of the rings was made of almost 
pure tin, containing only t,races of iron and sulphur. The tin, which 
easily crumbled between the fingers, was of a reddish-grey colour, and 
uneven fracture; sp. gr. a t  19" = 5.8 (ordinary tin = 7.3). When 
heated in vapnur of acetone (59") it was converted into ordinary tin. 
The grey modification of tin was found to be electronegative towards 
ordinary tin when immersed in dilute potash, hydrochloric or sul- 
phuric acid, but electropositive when in dilute nitric acid. 

Five tin rings, possessed of all the characters of the ordinary metal, 
were found i n  .the same box. &I. M. P. M. 

Solubility of Stannic Oxide in Hydrochloric Acid. By A. E. 
ARNOLD (Chew.  News, 40, 25).-When cassiterite iu fine powder, or 
strongly ig:ited stannic hydrate, is digested with strong hydrochloric 
acid at 100 , a very perceptible qnantit,yof tin enters into solution as 
stnnnic salt. The action takes place more energetically above the 
boiling point of water, when the dioxide is heated in a current of 
hydrochloric acid gas. I n  the complete analysis of cassiterites, there- 
fore, this fact should be borne i n  mind. As an example, there was 
found in a specimen of the mineral :- 

Stannic oxide, insoluble . . 38.49 per cent. 
7 )  ,, soluble . . . . 0.06 ,? 

The stannic oxide' in a few rare minerals is soluble to a considerable 
extent in dilute hydrochloric acid, evidently owing to the presence of 
a stannate of some basic oxide. 

These results are noteworthy, inasmuch as there appears to be n 
Considerable amount of uncertainty concerning the solubility of 
natural stannic oxide, and of that artificially prepared, in hydrochloric 
acid D. B. 

Tungsten Oxychlorides and Chlorides. By I€. SCHIFF 
(Liebig's Annalen, 197, 185-193) .-According to Teclu (ibid., 187, 
255), when phosphorus pentachloride is heated with tungstic acid in 
sealed tubes a t  170", tungsten hexachloride is the only product, This 
he regards as not in accordance with the previous results of the 
author (ibid., 102, 111). The author in conjunction with A. Piretti 
has repeated his experiments, and finds that, when tungstic acid is 
heated in  a retort with 1-2 mol. phosphorus pentachloride, phos- 
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phorus oxychloride, the two tungsten oxgchlorides WO,CI, and TV0Cl4, 
and ft small qumtit,y of tungsten hexachloride are formed. The 
chief product is W0Cl4 ,  which results from the first formed W02CI, 
being resolved by heat into WOCl, and W03, thus : 2WO2C1, = WO, 
+ WOCI,. That t,his is the  case is  shown by the fact that  the oxy- 
tetrachloride is  the chief product of phosphorus pentachloride on 
sodium tunqstnte, these bodies reacting a t  first thus:  WO,Na, + 
2PC1, = 2POC1, + 2NaC1 + WO2CI2. Further, the oxytetrachloride 
when heated in sealed tubes at 170" with phosphorus pentachloride, is 
decomposed, yielding tunqsten hexachloride as follows :-WOCl, + 
PCl, = POC1, + WCl,. These observations show that  Teclu's results 
(Zoc. cit,) are  due to  the conditions of his experiment. That tungsten 
oxychlorides are acted on by phosphorus pentachloride at low tempera- 
tures under high pressure, is shown by the fact that  when a solution 
of this latter body in carbon bisulphide is sealed u p  with tungstic acid 
and the mixture allowed to stand some days a t  30-40", and then 
heated to 80-90", a mixture of tungsten oxychlorides results, together 
with tungsten hexa- and penta-chlorides. The  latter is produced by 
the  decomposition of the hexachloride, the liberated chlorine reacting 
witoh the carbon bisulphide, and forming sulphur chloride. 

Formation of Mercuric from Mercurous Chloride. By G. 
VULPICS (Arch. Phurm. [3], 14, 347).-Experiments were instituted 
to  determine whether the statement tha t  calomel under the influence 
of cane-sugar and lime yielded mercuric chloride was correct, with 
the following results :-No mercuric chloride was produced in 24 
hours from mixtures of calomel with sugar, milk-sugar, magnesia 
usta, sodium bicarbonate: after three months the result mas the 
same : traces of mercuric chloride were detected after three months ir, 
a mixture of calomel, milk sugar. and sodium bicarbonate ; consider- 
able quantities mere produced when cane-sugar and sodium bicar- 
bonate were present, together with moisture : digestion with water 
produced the change only when magnesia usta or  sodium bicarbonate 
was present. E. W. P. 

Mercuric Iodide. By H. KORLER (Deut. Chew. Ges. Ber., 12, 
123&123G).-The author defends the correctness of his determina- 
tion of the  melting point of mercuric iodide (this vol., 602), and 

P. P. B. 

replies to the  remarks of Kraut  (Ber. ,  12, 1076). P. P. B. 

Alloys of Lead and Antimony. By F. DE JUSSIEU (Cot1zpf. r e d . ,  
38, 1321--1322).--These alloys are obtained by adding antimony t o  
red-hot lead. They fuse at about 355", and do not give off vapours, 
even when heated to  redness. They are soluble in  molten lead, and 
crystallise by liquation i n  the rhombohedra1 sys tern. These alloys 
decompose easily, an alloy richer iu  antimony being formed, and some 
of the lead set free. They show a great tendency to  assume a super- 
fused condition. C. H. B. 

Samarium, a New Metal from Samarskite. By L. DE BOIS- 
n A m r t m  (Cowpt. Tend., 89, 212--214).--The solution of an oxide 
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extracted from samarskite gave a pair of absorption-bands in the blue 
at 480" and 463*F1°, and another pair in the violet a t  417" and 400.75". 
I n  both pairs, the most refrangible band is the narrower and more 
intense of the two. These bands are not identical with those of deci- 
p'um, recently described by Delnfontaine, or of any other known 
substances, and indicate the existence of a new metal to which the 
author gives the name Samarium The bands 417" and 400.75" were 
observed Eome time ago by Soret (Compt. rend., 1878). 

C. H. B. 
Norwegium, a New Metal. By T. DAHLL (Chem. News, 40, 25) .  

This metal has been detected and isolated by the author in a sample of 
copper-nickel from the Kragero, Skjaqoarden. The colour of the 
pure metal is white, with a slight brownish cast. IVhen polished it 
has a perfect metallic lustre, but aft'er a time it becomes covered with 
a film of oxide. Its hardness is equal to that of copper, its melting 
point is 350". Only one oxide, 
NgO, has been obtaiued. I t s  sulphide has a brown colour, and is 
soluble in ammonium snlphide. With a slight addition of potassium 
ferrocyanicle, it gives a brown, but with larger proportions a green 
precipitate. The snlphuric solution is turned brown on addition of 
zinc, the metal being deposited i n  a pulverulent form. The solutious 
of this metal are blue, but become green on dilution. The author is 
continuing his studies of this new substance. 

A New Metal discovered by T. Dahll. By HIORTDAHL (COW@. 
rend., 89, 47-48).-This metal was found in a mineral composed of 
arsenide of nickel and nickel-glance, from Otero, a small island near 
Kragero. The mineral is roasted to expel sulphur and arsenic, and 
the roasted ore dissolved in an acid, and precipitated with sulphuretted 
hydrogen : the precipitate is washed free from nickel and roasted, 
when it leaves a residue consisting of the oxide of the new metal, 
which the discoverer calls Nowegiuwz. The oxide is dissolved in q u a  
regin, and precipitated with pota.sh (avoiding excess) as hydrate, of an 
emerald-green colour. This i3 readily reduced by hydrogen, yielding 
a white, malleable metal, about as hard as copper, and melting a t  a 
dull red heat. Its sp, gr. is 9*&, and it dissolves with difficulty in 
hydrochloric acid, but readily in nitric acid, giving a blue solution 
which turns green when diluted with water ; it also dissolves in sul- 
phuric acid. Two specimens of oxide from different preparations, 
when reduced in a current of hydrogen, gave 9.6 and 10.15 per cent. 
of oxygen, which gives Ng  = 145.95, the oxide being NgO. 

With  potash, ammonia, and carbonate of soda, it gives green pre- 
cipitates, which are soluble in excess of the reagents, yielding blue 
solutions. Sulphuretted hydrogen, even in strongly acid solutions, 
gives a brown precipitate of sulphide insoluble in ammonium sulphide. 
Tn the oxidising flame it gives, with borax, a bead yellowish-green 
when hot, blue when cold; and a blue bead in the reducing flame. 
With microcosmic salt it gives a yellow bead when hot, which on 
cooling changes, first to emerald-green, then violet, and finally to blue. 
It is reduced to the metallic state with sodium bicarbonate on char- 
coal. L. T. 0's. 

I t s  equivalent appears to be 145.9". 

D. B. 
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